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ABSTRACT 
Construction projects are most commonly 
procured in Australia by means of a 
traditional design-tender-build model, 
whereby design is largely completed then 
contractors submit tenders in a 
competitive environment. Construction 
contractors must consider risks within their 
tenders. This paper reports the research 
findings into pricing for risk in competitive 
tenders by construction contractors. The 
research is based on structured interviews 
with 10 contracting personnel; 
supplemented by 23 responses of 
construction personnel from an online 
survey. Two common methods to price for 
risk are a trade-by-trade basis or an 
overall percentage or lump sum addition to 
the base estimate. Experience and 
intuition plays a significant role in pricing 
for risk in tenders and the number and 
type of people involved varies with project 
size, with greater involvement as project 
size increases. The most significant risks 
priced in tenders were: availability of 
resources; design or documentation errors; 
incomplete design; buildability issues; and 
inclement weather. The most significant 
project factors considered by contractors 
when pricing for risk in tenders are: value 
of liquidated damages; type of 
contract/procurement; completeness of 
documentation; project complexity; and 
. current workload. These risks and project 
factors are primarily those over which the 
contractor has limited or no control. 
Keywords: Construction, Risk, Tendering, 
INTRODUCTION 
Construction projects are most commonly 
procured in Australia by means of a 
traditional design-tender-build model 
(RCBCI 2002). Under traditional 
procurement, project delivery is a 
sequential process whereby design is 
largely completed before construction 
work commences and contractors submit 
tenders in a competitive environment 
(McDermott & Rowlinson 1999). Risk is an 
inherent element - of construction 
contracting (Baccarini & Archer 2001). So 
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in preparing tenders, construction 
organisations must estimate base costs 
and make management decisions to 
determine the amount to be added in the 
tender for risk. A common terminology for 
the financial amount allocated for risk in 
tenders is a contingency sum (Smith & 
Bohn 1999). So the main purpose of a 
contingency sum is counteract the risks 
that may occur during the course of a 
construction project (Mak et al. 1998; 
Smith & Bohn 1999). 
Traditionally, contingencies for risks are 
often calculated as an across-the-board 
percentage addition on the base estimate, 
typically derived from intuition, past 
experience and historical data (Mak et ai, 
1998). A different contingency percentage 
may be calculated for each major cost 
element (Moselhi, 1997). The across-the-
board percentage addition approach for 
contingency calculation is considered an 
arbitrary method and difficult for the 
estimator to justify or defend (Yeo 1990, 
Newton 1992). Estimation relies on 
estimators' intuition, experience and 
judgement (Liu & Ling 2003). As Flanagan 
and Norman (1993, p 128) note, 'the 
single factor that characterises all price 
forecasting is uncertainty .. . and price 
prediction is an art which requires both 
intuition and expert judgement'. Moselhi 
(1997) believes that most estimators use a 
"crystal ball" to determine contingency 
sums, and in most cases is determined 
based on gut feel, intuition and past 
experience with similar projects. 
RESEARCH METHOD LOGY 
The aim of this research is to determine 
how construction contractors price for risk 
in competitive tenders. This research is 
basic, applied, descriptive, qualitative and 
quantitative (Kumar 2005; Sarantakos 
2005). The research used two data 
collection approaches structured 
interviews and online surveys. The 
research sample was selected on a 
purposive basis, according to the 
judgement of the researcher as to who 
could provide the best information to 
achieve the objectives of the study (Kumar 
2 0 0 5 ) .  T h e  r e s e a r c h  s a m p l e  c o m p r i s e d  o f  
c o n s t r u c t i o n  p r o f e s s i o n a l s  d r a w n  f r o m  
c o m m e r c i a l  a n d  c i v i l  c o n s t r u c t i o n  
c o n t r a c t i n g  o r g a n i s a t i o n s  t h a t  a r e  
m e m b e r s  o f  t h e  M a s t e r  B u i l d e r s  
A s s o c i a t i o n  ( W e s t e m  A u s t r a l i a ) ,  w h i c h  i s  
a n  i n d u s t r y  a s s o c i a t i o n  w i t h  m e m b e r s  
d r a w n  f r o m  t h e  r a n g e  o f  p r o f e s s i o n s ,  
t r a d e s  a n d  s e r v i c e s  i n  t h e  b u i l d i n g  i n d u s t r y .  
T h e  M B A  p r o v i d e d  a c c e s s  t o  a  d a t a b a s e  
o f  c o n s t r u c t i o n  o r g a n i s a t i o n s  e n g a g e d  i n  
t e n d e r i n g  i n  n o n - r e s i d e n t i a l  b u i l d i n g  
p r o j e c t s .  S e n i o r  m a n a g e r s  a t  1 0  
c o n s t r u c t i o n  o r g a n i s a t i o n s  w e r e  
p u r p o s i v e l y  s e l e c t e d  t o  b e  i n t e r v i e w e d  t o  
p r o v i d e  q u a l i t a t i v e  d a t a ;  a n d  a  f u r t h e r  1 4 5  
c o n s t r u c t i o n  p e r s o n n e l  a t  s e l e c t e d  
c o m m e r c i a l  o r  c i v i l  c o n s t r u c t i o n  c o n t r a c t o r  
w e r e  i n v i t e d  t o  c o m p l e t e  a n  o n l i n e  s u r v e y  
t o  p r o v i d e  q u a n t i t a t i v e  d a t a .  T h i s  e l i c i t e d  
2 3  r e s p o n s e s ,  g i v i n g  a  r e s p o n s e  r a t e  o f  
1 5 . 8 % .  S o ,  o v e r a l l  t h e r e  w e r e  3 3  
r e s p o n d e n t s  i n  t h i s  s t u d y .  
R E S U L T S  
D e m o g r a p h i c s  
D e m o g r a p h i c  d e t a i l s  f o r  t h e  i n t e r v i e w e e s  
a n d  o n l i n e  r e s p o n d e n t s  a r e  s e t  o u t  i n  
T a b l e s  1 - 4 ,  w h i c h  s h o w :  
•  J o b  t i t l e  - t h r e e  j o b  t y p e s  d o m i n a t e d  
t h e  s a m p l e :  M a n a g i n g  D i r e c t o r ,  
E s t i m a t o r  a n d  C o m p a n y  D i r e c t o r ;  
•  W o r k  e x p e r i e n c e  i n  p r e p a r i n g  t e n d e r s  
- t h e  m a j o r i t y  h a v e  o v e r  1 5  y e a r s  
e x p e r i e n c e ;  
•  T y p e s  o f  p r o j e c t  - n e a r l y  a l l  w o r k  i n  
c o m m e r c i a l  c o n s t r u c t i o n ;  
•  P r o j e c t  v a l u e s  - r e s p o n d e n t s  w o r k  o n  
w i d e  r a n g e  o f  p r o j e c t  v a l u e s .  
J o b  T i t l e  
N r  %  
M a n a g i n g  D i r e c t o r  1 4  
4 3  
E s t i m a t o r  
7  2 2  
C o m p a n y  D i r e c t o r  
5  
1 5  
P r o j e c t  M a n a g e r  
2  
5  
B u s i n e s s  D e v e l o p m e n t  
1  
3  
M a n a g e r  
E s t i m a t i n g  M a n a g e r  
1  3  
, .  
C o n t r a c t s  M a n a Q e r  
1  
3  
C o n s t r u c t i o n  D i r e c t o r  1  
3  
C h a i r m a n  o f  D i r e c t o r s  
1  
3  
3 3  1 0 0  
T a b l e  1  - R e s p o n d e n t s  - J o b  T i t l e  
Y e a r s  o f  e x p e r i e n c e  N r  %  
0 - 5  y e a r s  1  
3  
6 - 1 5  y e a r s  
1 1  3 3  
1 5 +  y e a r s  
2 1  6 4  
3 3  1 0 0  
T a b l e  2  - R e s p o n d e n t s  - E x p e r i e n c e  
A r e a  o f  e x p e r t i s e  N r  %  
C o m m e r c i a l  c o n s t r u c t i o n  
3 0  
9 1  
C i v i l  C o n s t r u c t i o n  3  9  
3 3  
1 0 0  
T a b l e  3  - R e s p o n d e n t s  - E x p e r t i s e  
P r o j e c t  v a l u e s  N r  %  
U n d e r $ 5 m  1 1  3 4  
$ 5 m  - $ 2 0 m  7  2 1  
o v e r  $ 2 0 m  1 5  4 5  
3 3  
1 0 0  
T a b l e  4  - R e s p o n d e n t s  - P r o j e c t  v a l u e  
P r i c i n g  f o r  r i s k  
T h e  t e n  i n t e r v i e w e e s  w e r e  a s k e d :  W h e n  
p r e p a r i n g  t e n d e r s  i s  p r i c i n g ,  f o r  r i s k  a  
s e p a r a t e  p r o c e s s  t o  p r e p a r i n g  t h e  b a s e  
e s t i m a t e ?  ( O n l i n e  r e s p o n d e n t s  w e r e  n o t  
a s k e d  t h i s  q u e s t i o n ) .  T h i s  s t u d y  i d e n t i f i e d  
t h r e e  d i s c e r n a b l e  a p p r o a c h e s  t o  
d e t e r m i n i n g  h o w  r i s k  i s  p r i c e d  i n  r  t e n d e r s  
- S e e  T a b l e  5 .  T h e  r e s p o n s e s  s u g g e s t  
t h e r e  i s  n o  u n i v e r s a l l y  a c c e p t e d  s t a n d a r d  
o r  d e f a u l t  p r o t o c o l  i n  t h e  t e n d e r i n g  p r o c e s s  
f  .  k  
o r  P r l C I n Q  r l S  .  
R i s k  P r i c i n g  P r o c e s s  
S e p a r a t e  t o  p r e p a r i n g  b a s e  e s t i m a t e  
I n t e g r a l  p a r t  o f  p r e p a r i n g  b a s e  e s t i m a t e  
d u r i n g  &  a f t e r  b a s e  e s t i m a t e  p r e p a r a t i o n  
T a b l e  5  - R i s k  P r i c i n g  P r o c e s s  
F o u r  r e s p o n d e n t s  i n d i c a t e d  t h a t  p r i c i n g  o f  
r i s k  i s  a n  e n t i r e l y  s e p a r a t e  p r o c e s s  t o  
p r e p a r i n g  t h e  b a s e  e s t i m a t e .  T w o  
r e s p o n d e n t s  s t a t e d  t h a t  r i s k  i s  n o t  
c o n s i d e r e d  u n t i l  t h e  b a s e  e s t i m a t e  h a s  
b e e n  p r e p a r e d .  I n  t h e  o t h e r  t w o  
o r g a n i s a t i o n s ,  r i s k  i s  p r i c e d  o v e r  t h e  s a m e  
p e r i o d  o f  t i m e  i n  w h i c h  t h e  b a s e  e s t i m a t e  
i s  p r e p a r e d ,  h o w e v e r  i t  i s  u s u a l l y  
c o n d u c t e d  b y  s e p a r a t e  p a r t i e s  a n d  b o t h  
p r o c e s s e s  a r e  m u t u a l l y  e x c l u s i v e .  O n e  
r e s p o n d e n t  d e s c r i b e d  t h i s  p r o c e s s :  " O n c e  
w e  r e c e i v e  t h e  p r o j e c t  d o c u m e n t s  t w o  
N r  
4  
3  
3  
1 0  
T h e  A u s t r a l a s i a n  J o u r n a l  o f C o n s t r u c t i o n  E c o n o m i c s  a n d  B u i l d i n g  [ V o l  7 ,  N o  2 ]  1 3  
separate processes begin. The first 
process is that the estimator will work 
through the documents and drawings and 
price the quantifiable aspects of the 
project using standard engineering 
principles. At the same time other parties 
will identify and price any commercial, 
technical, environmental or OS&H risk 
associated with the project. So although 
these activities happen in parallel they are 
separate processes". 
In three organisations, pricing of risk 
occurs as an integral part of preparing the 
base estimate. The parties responsible for 
preparing the base estimate price for risk 
as the estimate is prepared and document 
any decisions or assumptions, for review 
by management before the tender is 
submitted. As one respondent explained: 
"The risk is priced into the individual 
components of where we see the risk. 
When we add this contingency to each 
sub trade it appears as a separate figure 
underneath the relevant sub trade within 
our estimate.. . these amounts are then 
reviewed by management before the 
tender is submitted. 
Three respondents indicated that the 
process in their organisation is to price risk 
for all trade elements of the project as the 
base estimate is prepared, which is a 
common method of pricing for risk (Ahmad 
& Minkarah 1988). Then risk associated 
with non-trade elements of the project, 
such as preliminaries and contractual risk, 
is generally priced once the base cost of 
the project has been established. 
In summary, the responses indicate that 
there is no dominant process for pricing 
risk in tenders; rather the process is 
contingent upon organisational preference. 
These findings contrast with the literature, 
which tends to emphasise that pricing for 
risks is a separate process that follows on 
from preparing the base estimate. 
Involvement in Pricing Risk 
Interviewees were asked: Who is involved 
in the process of pricing for risk? (Online 
respondents were not asked this question). 
All respondents indicated that executive 
management was ultimately responsible 
for determining the price of risk, which 
usually occurs during a tender review or 
adjudication meeting. As Smith (1995) 
contends, tender adjudication meetings 
are usually attended by those who have 
played a significant part in preparing the 
estimate and representatives from senior 
management. Akintoye & Fitzgerald (2000) 
also found that approval of tender sums 
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for both small and large projects is 
undertaken by senior management. 
The value of the project tends to have has 
a relationship with the number of people 
involved in pricing for risk. Construction 
organisations tendering for projects less 
than $5 million may have as few as two 
people involved in the priCing of risk, the 
primary persons being the estimator and 
executive manager. If necessary, other 
members of the organisation such as 
additional executive managers, contract 
managers or site managers may also be 
involved. As observed by Akintoye & 
Fitzgerald (2000), it is unusual for small 
firms to have a separate cost estimating 
department, which means that proprietors 
of the firm are usually more closely 
involved in the preparation of tenders and 
the pricing of risk. In organisations bidding 
for projects between $5 million and $20 
million, respondents indicated there are 
generally approximately four people 
involved in pricing risk - estimator, contract 
manager, site manager and executive 
manager. 
All organisations primarily tendering for 
projects in excess of $20 million described 
a multi-stage process, consisting of a 
series of meetings or brainstorming 
sessions attended by members of the 
estimating team and executive 
management throughout the tender 
preparation period. In the two largest firms 
surveyed, tenders exceeding a certain 
value go through an iterative process and 
the tender is reviewed several times by 
people with increasingly higher levels of 
responsibility to ensure all risks have been 
adequately accounted for. The process 
followed by one large commercial 
construction contractor is: 
1. The tender is prepared in a standard 
format and the estimating team 
documents where and why they have 
included a contingency for each trade. 
2. The base estimate and all 
documentation are reviewed by State 
management. 
3. The tender is reviewed by an Internal 
Credit Committee made up of the 
Managing Directors of each state to 
ensure due diligence has been 
followed and regional market 
conditions have been accounted for. 
The responses suggest that the number 
and type of organisational personnel 
involved in the pricing of risks in tenders 
tends to vary with project size. Generally, 
as project size increases so the number 
a n d  l e v e l  o f  p e r s o n n e l  i n c r e a s e s  w i t h  m o r e  
s e n i o r  m a n a g e m e n t  i n v o l v e m e n t .  T h i s  
m i g h t  b e  e x p e c t e d  b e c a u s e  g r e a t e r  p r o j e c t  
v a l u e  d e m a n d s  m o r e  f i n a n c i a l  i n v e s t m e n t ,  
w h i c h  o n e  c o u l d  r e a s o n a b l y  e x p e c t  t o  
,  s t i m u l a t e  m o r e  i n t e n s i v e  c o n s i d e r a t i o n  o n  
t h e  r i s k  p r i c i n g  p r o c e s s  i n  t e n d e r s .  
C a l c u l a t i o n  o f  r i s k  
I n t e r v i e w e e s  w e r e  a s k e d :  " H o w  d o  y o u  
c a l c u l a t e  t h e  a m o u n t  t o  i n c l u d e  f o r  r i s k  i n  
y o u r  t e n d e r s "  ( O n l i n e  r e s p o n d e n t s  w e r e  
n o t  a s k e d  t h i s  q u e s t i o n ) .  I n t e r e s t i n g l y ,  w i t h  
a  s m a l l  s a m p l e  o f  t e n  i n t e r v i e w e e s ,  f i v e  
m e t h o d s  o f  p r i c i n g  r i s k  w e r e  i d e n t i f i e d  ( s e e  
T a b l e  6 ) ,  w h i c h  i n d i c a t e s  a  w i d e  r a n g e  o f  
p o s s i b l e  a p p r o a c h e s  t o  c a l c u l a t i n g  r i s k s  i n  
t e n d e r s  
M e t h o d s  o f  c a l c u l a t i n g  r i s k  
N r  
M i c r o  
3  
M a c r o  
3  
M i c r o  +  M a c r o  
2  
C o n s t r u c t i o n  p e r i o d  
2  
M o n t e  C a r l o  s i m u l a t i o n  
1  
1 1 *  
* N o t e :  1 1  r e s p o n s e s  f r o m  1 0  r e s p o n d e n t s .  O n e  
o r g a n i s a t i o n  u s e s  t w o  m e t h o d s :  M o n t e  C a r l o  
s i m u l a t i o n  f o r  p r o j e c t s  o v e r  a  c e r t a i n  v a l u e ;  
m i c r o  m e t h o d  f o r  p r o j e c t s  b e l o w  t h i s  v a l u e  
T a b l e  6  - M e t h o d s  o f  c a l c u l a t i n g  r i s k  
M i c r o  
T h r e e  r e s p o n d e n t s  p r i c e  r i s k  o n  a  t r a d e  b y  
t r a d e  o r  e l e m e n t a l  b a s i s  a n d  a  
c o n t i n g e n c y  a m o u n t  i s  i n c l u d e d  i n  e a c h  
t r a d e  a r e a  o r  e l e m e n t  a s  t h e  b a s e  
e s t i m a t e  i s  p r e p a r e d .  O n e  r e s p o n d e n t  
e x p l a i n e d  t h i s  p r o c e s s :  " W e  p r i c e  r i s k  o n  a  
t r a d e  b y  t r a d e  b a s i s  a s  w e  r e c e i v e  
s u b c o n t r a c t o r  a n d  s u p p l i e r  p r i c e s  . . .  W e  
a s s e s s  t h e  s u i t a b i l i t y  o f  t h e  p r i c e s  w e  
r e c e i v e  a n d  d e t e r m i n e  h o w  m u c h  i t  s h o u l d  
c o s t  t o  d o  t h e  w o r k  . . .  W e  n e e d  t o  l o o k  a t  
e a c h  a r e a  o f  t h e  w o r k  i n  i s o l a t i o n  t o  
a s s e s s  o u r  r i s k  a n d  m a k e  a d j u s t m e n t s  
a c c o r d i n g l y  . . .  t h e  s a m e  a l s o  a p p l i e s  f o r  
a m o u n t s  w e  i n c l u d e  f o r  p r e l i m i n a r i e s  a n d  
s u p e r v i s i o n " .  S e v e r a l  a u t h o r s  ( e . g .  S m i t h  
&  B o h n  1 9 9 9 ;  K a r l s e n  , &  L e r e i m  2 0 0 5 )  
s u g g e s t  t h e  c a l c u l a t i o n  o f  a  d i f f e r e n t  
c o n t i n g e n c y  a m o u n t  f o r  e a c h  m a j o r  c o s t  
e l e m e n t  i s  a  c o m m o n  a p p r o a c h  t o  p r i c i n g  
r i s k  i n  t e n d e r s .  E a c h  m a j o r  s e g m e n t  o f  t h e  
e s t i m a t e  i s  c l a s s i f i e d  i n  t e r m s  o f  i t s  d e g r e e  
o f  u n c e r t a i n t y  a n d  a t t r a c t s  i t s  o w n  
i n c l u s i o n  f o r  r i s k  ( B e n t  &  H u m p h r e y s  
1 9 9 6 ) .  T h i s  m e t h o d  o f  p r i c i n g  r i s k  i s  
c o n s i d e r e d  m o r e  r e l i a b l e  t h a n  t h e  s i m p l e  
a p p l i c a t i o n  o f  o n e  o v e r a l l  p e r c e n t a g e  o r  
l u m p  s u m  a d d i t i o n  t o  t h e  b a s e  e s t i m a t e  
b e c a u s e  i t  e n c o u r a g e s  c l o s e  e x a m i n a t i o n  
o f  e a c h  c o s t  a r e a  ( M o s e l h i  1 9 9 7 ) .  
M a c r o  
T h r e e  r e s p o n d e n t s  p r e p a r e  t h e  b a s e  
e s t i m a t e  t h e n  a n  a m o u n t  i s  a d d e d  t o  c o v e r  
r i s k  i n  a l l  t r a d e  a r e a s .  O n e  r e s p o n d e n t  
h i g h l i g h t e d  t h i s  p r o c e s s :  " I  a l w a y s  i n s t r u c t  
m y  e s t i m a t o r s  t o  p r i c e  t h e  j o b  i n  
a c c o r d a n c e  w i t h  t h e  t r a d e  p r i c e s  w e  
r e c e i v e  a n d  t h e i r  b e s t  g u e s s  f o r  
p r e l i m i n a r i e s  a n d  s u p e r v i s i o n .  T h e n  w e  
w i l l  h a v e  a  d i s c u s s i o n  w i t h  t h e  M a n a g i n g  
D i r e c t o r  t o  a s s e s s  t h e  p r o j e c t  a n d  i d e n t i f y  
a n d  p r i c e  a n y  e x t r a n e o u s  f a c t o r s  w h e n  w e  
a r e  f i n a l i s i n g  t h e  t e n d e r  . . .  I t  m a y  m e a n  w e  
a d d  a  l u m p  s u m  t o  c o v e r  a l l  t h e  r i s k  i t e m s  
w e  h a v e  i d e n t i f i e d  o r  w e  m a y  j u s t  m a k e  a  
c o n s i d e r a t i o n  i n  t h e  a m o u n t  o f  m a r g i n  w e  
a p p l y " .  A n o t h e r  r e s p o n d e n t  i n d i c a t e d  t h e y  
u s u a l l y  a p p l y  a  m a c r o  a p p r o a c h :  
" G e n e r a l l y  w e  w i l l  l o o k  a t  a  p a s t  p r o j e c t  
a n d  s a y  t h a t  t h e  c o n t i n g e n c y  p e r c e n t a g e  
w e  u s e d  o n  t h a t  p r o j e c t  w a s  p r e t t y  s p o t  o n  
s o  i f  w e  d o  t h e  s a m e  f o r  t h e  n e w  p r o j e c t  
w e  s h o u l d  b e  O K  . . .  o f  c o u r s e  w e  w i l l  
e x a m i n e  t h e  d o c u m e n t a t i o n  t o  i d e n t i f y  a n y  
m a j o r  d i f f e r e n c e s  b e t w e e n  t h e  p r o j e c t s  
a n d  m a k e  a d j u s t m e n t s  a c c o r d i n g l y " .  
A c c o r d i n g  t o  C l a r k  e t  a l  ( 1 9 9 7 ) ,  a m o u n t s  
t o  i n c l u d e  f o r  r i s k  a r e  o f t e n  a p p l i e d  a s  a n  
a c r o s s - t h e - b o a r d  m a r k - u p  t y p i c a l l y  d e r i v e d  
f r o m  p a s t  e x p e r i e n c e  a n d  h i s t o r i c a l  d a t a .  
B y  l o o k i n g  a t  t h e  c o n t i n g e n c y  p e r c e n t a g e  
f o r  p a s t  p r o j e c t s ,  r i s k  i s  p r i c e d  f r o m  t h i s  
b e n c h m a r k .  
M i c r o  +  M a c r o  
T w o  r e s p o n d e n t s  p r i c e  s o m e  r i s k  o n  a  
t r a d e  b y  t r a d e  o r  e l e m e n t a l  b a s i s  a s  t h e  
b a s e  e s t i m a t e  i s  p r e p a r e d  a n d  s o m e  r i s k  
i s  p r i c e d  b y  m a k i n g  a  l u m p  s u m  o r  
p e r c e n t a g e  a d d i t i o n  t o  t h e  b a s e  e s t i m a t e .  
O n e  r e s p o n d e n t  e x p l a i n e d  t h e  p r o c e s s :  
" F o r  e a c h  c o s t  c e n t r e  w e  w i l l  l o o k  a t  p a s t  
p r o j e c t s  a n d  c o n s i d e r  a n y  p r o b l e m s  w e  
h a v e  h a d  w i t h  t h a t  a r e a  o f  w o r k  a n d  
i n c l u d e  a  l u m p  s u m  f o r  t h a t  t r a d e  a r e a  i f  
w e  f e e l  i t  i s  n e c e s s a r y  f o r  t h i s  j o b  . . .  a s  
w e l l  a s  t h a t ,  w e  m a y  a p p l y  a  p e r c e n t a g e  o r  
l u m p  s u m  a m o u n t  f o r  e n t i r e  j o b  i f  t h e  
p r o j e c t  i s  p a r t i c u l a r l y  c o m p l e x " .  
C o n s t r u c t i o n  P e r i o d  
T w o  r e s p o n d e n t s  i n c l u d e  f o r  r i s k  
c a l c u l a t e d  o n  t h e  d u r a t i o n  o f  t h e  
c o n s t r u c t i o n  p e r i o d .  F r o m  o n e  r e s p o n d e n t :  
" W e  l o o s e l y  c a l c u l a t e  t h e  a m o u n t  t o  
i n c l u d e  b a s e d  o n  t h e  n o m i n a t e d  
c o n s t r u c t i o n  p e r i o d .  W e  l o o k  a t  s e v e r a l  
f a c t o r s  t o  d e t e r m i n e  a  r a t e  p e r  w e e k  w h i c h  
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is then multiplied by the number of weeks 
to calculate our contingency amount". This 
approach support's research by Skitmore 
& Wilcock (1994) that found some 
contractors examine the construction 
period stated in the tender documents to 
assess the feasibility of that period and if 
necessary they make an allowance for 
extra time by multiplying the weekly 
liquidated damages by the difference 
between the number of weeks stated in 
the tender documents and the period they 
consider reasonable and practical. 
Monte Carlo Simulation 
Monte Carlo simulation is a probabilistic 
estimating technique that allows 
determination of an overall contingency 
amount. One respondent from a large 
organisation explained the use Monte 
Carlo simulation to assist in pricing risk: 
"We have tender standards which dictate 
that we use Monte Carlo analysis for all 
projects valued over $100 million. 
However in the West Australian branch we 
probably use it more along the lines of any 
project worth over $10 million". For 
projects valued at less than $10 million, 
the respondent indicated they use the 
micro method because the systems they 
employ for Monte Carlo simulation are 
quite sophisticated and require an external 
facilitator which is not warranted on 
smaller projects. Previous studies have 
found it is uncommon for contracting 
organisations to employ statistical or 
mathematical methods to price risk in 
tenders (e.g. Dulaimi & Shan 2002) and 
this is the case in this research 
Experience and intuition 
Interviewees and online respondents were 
asked "How important is experience and 
intuition in determining the amount you 
include for risk in your tenders to price for 
risk". All respondents agreed that 
experience and intuition is very important. 
For example: "Each completed project 
builds a company's understanding of risks 
and how to approach future tenders with 
regard to risk. Many times you can't really 
tell the magnitude or likelihood of a risk 
until you have experienced its 
consequences';' "Pricing of risk cannot be 
too scientific, therefore it comes down to 
intuition to strike the balance between risk 
acceptance and competitiveness". Many of 
the respondents explained that the people 
primarily involved in the pricing of risk in 
tenders have a wealth of experience, 
which according to Hegazy & Moselhi 
(1995) is more important than any 
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procedure or tool. One respondent felt that 
without at least 10 years of experience it 
would be unlikely for an individual to have 
sufficient insight to adequately identify and 
assess the magnitude of risk to which the 
company may be exposed during the 
course of a construction project. One 
respondent indicated there was very little 
science associated with pricing risk and 
ultimately it was down to the best guess of 
experienced people to ensure all risks are 
covered in their tenders. Tah et al. (1994) 
found that contractors rely on experience 
and intuition to price risk in tenders and 
surmised that the amount included for risk 
is usually based on subjective judgement. 
Most significant risks 
From the literature, 23 risks relevant to 
construction contractors were identified. 
All 33 respondents were asked to indicate 
the 5 risks they felt were most significant 
when pricing for risk in their tender -- see 
table 7 
Risks Nr % 
1 Design or documentation 
errors 
20 61 
2 Availability of labour, 19 58 
materials or ~guiQment 
3 Buildabili!y issues 19 58 
4 Subcontractor/supplier 16 48 
ability 
5 Incomplete design 14 42 
6 Possible estimation error 11 33 
7 Site access issues 8 24 
8 Complexi~ of jlI'olect team 8 24 
9 Exchan_ge rates 8 24 
10 Inclement weather 7 21 
11 Scope changes 6 18 
12 Industrial relations action 5 15 
13 Ecological damage/pollution 4 12 
14 Financial failures of 3 9 
subcontractors 
15 Changes in regulations/ 3 9 legislation 
16 Site safe~ r~uirements 3 9 
17 Financial failure of owner 3 9 
18 Equipment failure 2 6 
19 Unforeseen site conditions 2 6 
20 Low labour productivity 2 6 
21 Rework 1 3 
22 Political uncertain~ 1 3 
23 Fire 0 0 
Table 7 - Most significant risks when 
pricing tender 
E x a m i n i n g  t h e  f i v e  r i s k s  w h i c h  c o n t r a c t o r s  
r a t e  a s  t h e  m o s t  s i g n i f i c a n t ,  t w o  
d i s c e r n a b l e  a r e a s  o f  r i s k  c a n  b e  i d e n t i f i e d :  
D e s i g n  r e l a t e d  r i s k s  
T h r e e  o f  t h e  f i v e  m o s t  s i g n i f i c a n t  r i s k s  -
D e s i g n  o r  d o c u m e n t a t i o n  e r r o r s ,  
b u i l d a b i l i t y  i s s u e s  a n d  i n c o m p l e t e  d e s i g n  -
s t e m  f r o m  d e s i g n  i s s u e s .  C o n t r a c t o r s  
h a v e  v e r y  l i t t l e  c o n t r o l  o v e r  t h e s e  r i s k s  i n  a  
t r a d i t i o n a l  p r o c u r e m e n t  a r r a n g e m e n t  b u t  
m a y  h a v e  t o  s u f f e r  a n y  f i n a n c i a l  
c o n s e q u e n c e s ,  s o  t h e y  p r i c e  f o r  t h e m  i n  
t h e i r  t e n d e r s .  O n e  r e s p o n d e n t ,  w h o  h a s  
b e e n  i n  t h e  c o n s t r u c t i o n  i n d u s t r y  f o r  o v e r  
3 0  y e a r s ,  s t a t e d :  " I n  t h e  h u n d r e d s  o f  
p r o j e c t s  I  h a v e  b e e n  i n v o l v e d  w i t h  s i n c e  
j o i n i n g  t h i s  i n d u s t r y  I  c a n n o t  r e c a l l  a  s i n g l e  
o n e  w h e r e  t h e r e  w a s  n o  c o n f l i c t i n g  o r  
m i s s i n g  i n f o r m a t i o n  i n  t h e  p r o j e c t  
d o c u m e n t s  a n d  o n l y  a  f o o l h a r d y  s o u l  
w o u l d  n o t  i n c l u d e  a n  a m o u n t  i n  t h e i r  
t e n d e r  p r i c e  t o  a l l o w  f o r  t h i s " .  T h i s  i s  
s u p p o r t e d  b y  t h e  l i t e r a t u r e ,  p a r t i c u l a r l y  i n  a  
r e c e n t  s t u d y  i n t o  t h e  q u a l i t y  o f  p r o j e c t  
d o c u m e n t a t i o n  a n d  i t s  i m p a c t  o n  t h e  
e f f i c i e n c y  a n d  c o s t  o f  A u s t r a l i a n  
c o n s t r u c t i o n  ( T i l l e y  e t  a l .  2 0 0 2 ) .  
I n c o m p l e t e  d e s i g n  i s  a  w e l l  k n o w n  r i s k  
f a c i n g  c o n t r a c t o r s  a n d  a s  P a e k  ( 1 9 9 4 ) ,  
n o t e s ,  c o n t r a c t o r s  o f t e n  h a v e  l i t t l e  o r  n o  
o p t i o n  b u t  t o  b i d  f o r  p r o j e c t s  b a s e d  o n  
p r e l i m i n a r y ,  i n c o m p l e t e ,  o r  e v e n  n o n  
e x i s t e n t  d o c u m e n t a t i o n  s o  t h e r e  i s  a  c l e a r  
n e e d  t o  i n c l u d e  a n  a m o u n t  f o r  r i s k  w h e n  
t h i s  i s  t h e  c a s e .  O n  t h e  i s s u e  o f  b u i l d a b i l i t y ,  
o n e  r e s p o n d e n t  s t a t e d :  I t  i s  a l l  g o o d  a n d  
w e l l  f o r  a n  a r c h i t e c t  o r  d e s i g n e r  t o  c o m e  
u p  w i t h  a  c o n c e p t  b u t  u l t i m a t e l y  a s  t h e  
c o n t r a c t o r ,  w e  a r e  t h e  o n e s  w h o  h a v e  t o  
f i g u r e  o u t  a  w a y  t o  c o n s t r u c t  t h e  f a c i l i t y .  
U l t i m a t e l y  a l l  b u i l d i n g s  c a n  b e  b u i l t  
s o m e h o w  b u t  i f  t h e  b e s t  w a y  t o  g o  a b o u t  i t  
i s  n o t  i m m e d i a t e l y  c l e a r  w e  n e e d  t o  
i n c l u d e  a n  a m o u n t  t o  c o v e r  o u r s e l v e s  f o r  
t h i s "  
L a b o u r  r e l a t e d  r i s k s  
T w o  o f  t h e  f i v e  m o s t  s i g n i f i c a n t  r i s k s  a r e  
a v a i l a b i l i t y  o f  r e s o u r c e s  a n d  a b i l i t y  o f  t h e  
l a b o u r  f o r c e  o r  s u p p l i e r s .  O n e  r e s p o n d e n t  
e l a b o r a t e d  o n  t h e  r i s k  o f  l a b o u r  
u n a v a i l a b i l i t y :  " I n  t h e  c u r r e n t  m a r k e t  w i t h  
s o  m u c h  a c t i v i t y  i t  i s  i m p o r t a n t  t o  g e t  y o u r  
t r a d e s  l o c k e d  i n  f o r  t h e  j o b  a s  s o o n  a s  y o u  
c a n  b e c a u s e  i f  y o u  d o n ' t ,  y o u  o f t e n  f i n d  
t h a t  t h e  p e o p l e  w h o s e  p r i c e  y o u  u s e d  t o  
p r e p a r e  t h e  t e n d e r  g e t  c o m m i t t e d  o n  o t h e r  
j o b s  a n d  y o u  g e t  l e f t  h o l d i n g  t h e  b a b y  s o  
t o  s p e a k " .  A n o t h e r  c o n t r a c t o r  i n d i c a t e d  
t h a t  a s  a  r u l e  o f  t h u m b  t h e i r  o r g a n i s a t i o n  
a i m s  t o  g e t  a t  l e a s t  7 0 %  o f  t h e  t r a d e  v a l u e  
o f  t h e  p r o j e c t  l o c k e d  i n  w i t h  t h e  
a p p r o p r i a t e  s u b c o n t r a c t o r s  b e f o r e  t h e y  
c o m m i t  a  p r i c e  t o  t h e  c l i e n t .  T h e  a b i l i t y  o f  
s u b c o n t r a c t o r s  a n d  s u p p l i e r s  t o  d e l i v e r  
t h e i r  p o r t i o n  o f  t h e  w o r k  i n  a c c o r d a n c e  
w i t h  t h e  c o n t r a c t  w a s  a l s o  h i g h l i g h t e d  a s  
a n  i m p o r t a n t  c o n s i d e r a t i o n  f o r  c o n t r a c t o r s  
w h e n  p r i c i n g  r i s k .  A s  o n e  r e s p o n d e n t  
s t a t e d :  S o m e t i m e s  w e  w i l l  e n g a g e  a  
s u b c o n t r a c t o r  w e  h a v e  n o t  w o r k e d  w i t h  
b e f o r e  a n d  t h i s  p o s e s  a  r i s k  t o  u s  b e c a u s e  
w e  d o n ' t  k n o w  u n t i l  a f t e r  t h e  j o b  h a s  
s t a r t e d  i f  t h e y  a r e  a n y  g o o d  s o  i n  t h a t  
s i t u a t i o n  w e  w o u l d  g e n e r a l l y  m a k e  a n  
a l l o w a n c e  f o r  t h i s  w h e n  w e  a r e  p r i c i n g  o u r  
t e n d e r " .  
R i s k s  c o n s i d e r e d  
U s i n g  t h e  s a m e  2 3  r i s k s  i n  t a b l e  7 ,  a l l  3 3  
r e s p o n d e n t s  w e r e  a s k e d  h o w  o f t e n  t h e s e  
r i s k s  a r e  c o n s i d e r e d  i n  t h e  t e n d e r i n g  
p r o c e s s  - s e e  T a b l e  8 .  A s  m i g h t  b e  
e x p e c t e d ,  t h e r e  i s  a  s t r o n g  r e l a t i o n s h i p  
b e t w e e n  t h e  r i s k s  c o n t r a c t o r s  m o s t  o f t e n  
c o n s i d e r  a n d  t h e  r i s k s  r a t e d  m o s t  
s i g n i f i c a n t .  
H o w e v e r ,  s o m e  r i s k s  h a d  a  d i s c e r n a b l e  
d i f f e r e n c e  b e t w e e n  t h e i r  s i g n i f i c a n c e  a n d  
c o n s i d e r a t i o n  r a n  k i n g s :  
I N T R O D U C T I O N  
P a r t i c i p a n t s  t o  c o n s t r u c t i o n  p r o j e c t s  a r e  
f a c e d  w i t h  s e t s  o f  i n t e r a c t i n g  p r o b l e m s ,  
r a n g i n g  f r o m  t h e  t e c h n i c a l  a n d  
o r g a n i s a t i o n a l  t o  t h e  s o c i a l  a n d  p o l i t i c a l  
( F l a n a g a n  a n d  T a t e ,  1 9 9 7 ) .  T h e s e  
p r o b l e m s  a l l  e m b r a c e  c o n c e r n s  a b o u t  t h e  
e n v i r o n m e n t  w i t h i n  w h i c h  t h e y  t u n c t i o n ,  
t h e  f r a m e w o r k  o f  s o c i e t y ,  t h e  r o l e s  o f  t h e  
k e y  p l a y e r s ,  a n d  t h e  m o t i v a t i o n  o f  t h e  
i n d i v i d u a l s  i n v o l v e d  ( F l o o d  a n d  J a c k s o n ,  
1 9 9 1 ) .  I t  i s  i n  t h i s  e n v i r o n m e n t  t h a t  t h e  
q u a n t i t y  s u r v e y o r ,  a s  a  p r o f e s s i o n a l  
c o n s u l t a n t  i n  t h e  c o n s t r u c t i o n  i n d u s t r y ,  i s  
e x p e c t e d  t o  f u l f i l  a  c o m p e t e n t  c o s t  
m a n a g e m e n t  r o l e  f o r  t h e  d e s i g n  t e a m ,  a n d  
m o r e  s p e c i f i c a l l y ,  f o r  t h e  c l i e n t .  
T h e  p r o c u r e m e n t  p r o c e s s  a s s o c i a t e d  w i t h  
c o n s t r u c t i o n  p r o j e c t s  i s  d i f f i c u l t  f r o m  a  
m a n a g e m e n t  p o i n t  o f  v i e w .  T h e  
f r a g m e n t e d  n a t u r e  o f  t h e  c o n t r a c t i n g  
i n d u s t r y ,  p a r t i c u l a r l y  t h e  t r a d i t i o n a l  
s e p a r a t i o n  o f  d e s i g n  a n d  c o n s t r u c t i o n ,  t h e  
u n i q u e n e s s  o f  c o n s t r u c t i o n  p r o j e c t s  a n d  
t h e  t e m p o r a r y  n a t u r e  o f  p r o j e c t  
o r g a n i s a t i o n s  p l a c e s  g r e a t  d e p e n d e n c e  o n  
t h e  p r o j e c t  t e a m  i n  s e t t i n g  u p  t h e  b u i l d i n g  
p r o c e s s  a n d  b r i n g i n g  t h e  p r o j e c t  t o  a  
s u c c e s s f u l  c o m p l e t i o n .  O n c e  c l i e n t  
o b j e c t i v e s  h a v e  b e e n  e s t a b l i s h e d ,  a  
f u n d a m e n t a l  a s p e c t  o f  t h e  p r o c u r e m e n t  
p r o c e s s  t h a t  r e q u i r e s  e a r l y  a t t e n t i o n  i s  t h e  
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selection of the most appropriate 
organisational structure (procurement 
system) for the design and construction of 
the project (Masterman, 1992). Franks 
(1990) describes 'the amalgam of activities 
undertaken by a client to obtain a new 
building' as a building procurement system. 
The various procurement systems may be 
grouped together into three generic forms, 
namely: conventional (conventional, 
negotiated, cost-plus); design and build 
(design and build, package deal, turnkey, 
develop and construct); and management-
orientated (management contracting, 
construction management, design and 
manage). Bowen et a/. (1999), in 
examining client briefing processes and 
procurement method selection in South 
Africa, reported that clients and their 
professional advisors overwhelmingly 
favour the traditional forms of procurement; 
most notably the conventional method. 
Their research also established that, whilst 
the majority of clients require assistance in 
procurement method selection, few design 
team members are au fait with the 
characteristics associated with different 
procurement systems and little attempt is 
made to match procurement system 
attributes to client needs. One of the most 
important functions of the design team 
within the context of its temporary 
management structure is the provision of 
effective cost management (Bowen and 
Edwards, 1998). 
Hall (1998) argued that research 
undertaken in the field of cost planning 
and control has tended to focus on the 
technical aspects of the process of cost 
planning and control. Furthermore, that 
there is little evidence in the published 
literature of a concern for the 
organisational, social and pol itical 
problems inherent in the process of cost 
planning and control and their impact on 
the ability of the quantity surveyor and the 
design team to meet the client's needs and 
objectives. In this context the design team 
is seen as a temporary management 
structure in terms of which internal and 
external stakeholders interact in an effort 
to satisfy the needs of the client. 
A failing inherent in the documented 
research aimed at describing or improving 
the cost management system is the failure 
on the part of researchers to acknowledge 
the human aspect in management, let 
alone the application of a qualitative 
research methodology to the process of 
cost planning and control. Loosemore 
(1994) argued that the human element in 
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any management situation is particularly 
important in dealing with unexpected 
problems since it is the interaction 
between the participants to the situation 
which must ultimately resolve any 
problems that arise. It is argued by 
Seymour and Rooke (1995) that the 
traditional approaches to cost planning 
and control research have resulted in a 
disparity between the world that the design 
team functions ilJ and the idealized version 
of it that has been provided by traditional 
scientific approaches to research. It is 
further contended by Seymour and Rooke 
(1995) that, in attempting to improve the 
design team's ability to achieve the client's 
needs and objectives, it is this informal 
knowledge of the human element inherent 
in the design team that should be the 
focus of future research. Within this 
context the management of the human 
element in delivering the clients' needs 
and objectives becomes vital and failure to 
take cognisance of this factor in the design 
team may result in the team's inability to 
achieve the client's objectives. 
Hancock et al. (1996) argue that the 
overall success of a construction project is 
to some extent determined by the degree 
to which the human element is managed. 
It is further argued by Marsden (1996) that 
the provision of value for money to the 
client can only be attained via trust, 
commitment, honest interaction and high 
quality communication between the client, 
the design team and all other parties 
involved on the project. Within this context 
the management of the human element is 
vital and failure to take cognisance of this 
factor in the design team may result in the 
team's inability to achieve the client's 
objectives. It is proposed that a reason for 
this failure is that the research undertaken 
into the cost management system has 
failed to focus on the humanistic aspects 
inherent in the system. Little or no 
qualitative research has been undertaken 
into the inter-relationships between the 
members of the design team despite calls 
from a number of researchers for a 
'change in thinking' and new perspectives 
on the cost management system. Hence, 
there is a need for qualitative research to 
be conducted into the humanistic aspects 
of the cost management system. This 
paper documents the results of a 
qualitative study that made use of soft 
systems methodology to investigate the 
inter-relationships between the members 
of the design team within · a temporary 
management structure. In achieving this 
objective, a constructivist methodology is 
e m p l o y e d .  ' C o n s t r u c t i v i s m '  i s  f o u n d e d  o n  
t h e  b a s i c  p r i n c i p l e  t h a t  r e a l i t y  i s  a  s o c i a l l y -
c o n s t r u c t e d  p h e n o m e n o n  ( R o b s o n ,  2 0 0 2  
c i t i n g  G u b a  a n d  L i n c o l n ,  1 9 9 4 ) .  H e n c e ,  i n  
t h i s  s t u d y  t h e  r e s e a r c h e r s  a t t e m p t e d  t o  
g a i n  a n  u n d e r s t a n d i n g  ( f r o m  m u l t i p l e  
p e r s p e c t i v e s )  o f  t h e  ' r e a l i t y '  o f  p e r c e p t i o n s  
o f  t h e  c o s t  m a n a g e m e n t  s y s t e m .  T h i s  
' r e a l i t y '  w a s  a c h i e v e d  v i a  t h e  u s e  o f  
i n t e r v i e w s  a n d  t h e  a c t i v e  p a r t i c i p a t i o n  o f  
t h e  r e s e a r c h  p a r t i c i p a n t s  i n  c o n s t r u c t i n g  
t h i s  ' r e a l i t y '  i n  t h e  m i n d  o f  t h e  r e s e a r c h e r s .  
S O F T  S Y S T E M S  
( S S M )  
M E T H O D O L O G Y  
S o f t  S y s t e m s  M e t h o d o l o g y  ( S S M )  w a s  
d e v e l o p e d  b y  C h e c k l a n d  ( 1 9 8 1  )  f o r  
u t i l i s a t i o n  w h e r e  p r o b l e m  s i t u a t i o n s  a r e  i I I -
s t r u c t u r e d  a n d  n o  c l e a r  v i e w  e x i s t s  a s  t o  
w h a t  a c t i o n  s h o u l d  b e  t a k e n  t o  o v e r c o m e  
t h e  d i f f i c u l t i e s  b e i n g  e x p e r i e n c e d .  I t  
e v o l v e d  a s  a  r e s u l t  o f  t h e  c r i t i c i s m s  
l e v e l l e d  a t  t h e  e a r l i e r  ' h a r d  s y s t e m s '  
a p p r o a c h e s  a n d  t h e i r  i n a b i l i t y  t o  e x p l a i n  
h u m a n  b e h a v i o u r  w i t h i n  a  s y s t e m  
( G h a r a j e d a g h i ,  1 9 8 5 ) .  S S M  m a y  b e  s e e n  
a s  a  p r o b l e m - s o l v i n g  a p p r o a c h  t h a t  w a s  
d e v e l o p e d  f o r  t h e  p u r p o s e s  o f  g a i n i n g  
u n d e r s t a n d i n g  a b o u t  s y s t e m s  t h a t  i n v o l v e  
a c t i v i t i e s  u n d e r t a k e n  b y  h u m a n s .  
C h e c k l a n d  ( 1 9 8 1 : 1 9 1 )  d e f i n e s  S S M  a s  a  
' s t r a t e g i c  f r a m e w o r k  f o r  g u i d i n g  
i n t e r v e n t i o n  i n  r e a l  w o r l d  s i t u a t i o n s  a n d  a s  
a  g e n e r a l  p r o b l e m - s o l v i n g  a p p r o a c h  
a p p r o p r i a t e  t o  h u m a n  a c t i v i t y  s y s t e m s ' .  I n  
e s s e n c e ,  S S M  i s  a n  o r g a n i s e d  w a y  o f  
e x p l o r i n g  p r o b l e m  s i t u a t i o n s  i n  t h a t  i t  
p r o v i d e s  a n  o r g a n i s e d  s e t  o f  p r i n c i p l e s  
w h i c h  g u i d e  a c t i o n  i n  t r y i n g  t o  ' m a n a g e '  
r e a l - w o r l d  p r o b l e m  s i t u a t i o n s  ( C h e c k l a n d  
a n d  S c h o l e s ,  1 9 9 0 ) .  S S M  h a s  f o u r  k e y  
f e a t u r e s  t h a t  n e e d  t o  b e  c o n s i d e r e d .  T h e  
f i r s t  i s  t h a t  i t  i s  a  c o n t i n u o u s  l e a r n i n g  
s y s t e m  a b o u t  t h e  p e r c e p t i o n s  o f  t h e  k e y  
s t a k e h o l d e r s ;  s e c o n d l y ,  c u l t u r a l  f e a s i b i l i t y  
d o m i n a t e s  t h e  i d e n t i f i c a t i o n  o f  
o r g a n i s a t i o n a l  a n d / o r  s o c i a l  c o n s t r a i n t s  i n  
t h e  ' r e a l  w o r l d ' ;  t h i r d l y ,  i t  e n c o u r a g e s  t h e  
p a r t i c i p a t i o n  o f  t h o s e  i n v o l v e d  i n  o r d e r  t o  
d r a w  o n  t h e  w i d e s t  v a r i e t y  o f  p e r c e p t i o n s  
a b o u t  t h e  s i t u a t i o n ;  a n d  l a s t l y ,  i t  
d i s t i n g u i s h e s  b e t w e e n  ' r E l ,a l  w o r l d '  t h i n k i n g  
a n d  i d e a l  s y s t e m s  t h i n k i n g  ( F l o o d  a n d  
J a c k s o n ,  1 9 9 1 ) .  
T h e r e  a r e  s e v e n  s t a g e s  t h a t  c o m p r i s e  
S S M .  E a c h  o f  t h e s e  s t a g e s  w i l l  b e  
d i s c u s s e d  i n  t e r m s  o f  i t s  a p p l i c a t i o n  t o  t h e  
c o s t  m a n a g e m e n t  s y s t e m  a n d ,  m o r e  
s p e c i f i c a l l y ,  t h e  i d e n t i f i c a t i o n  o f  t h e  i n t e r -
r e l a t i o n s h i p s  b e t w e e n  m e m b e r s  o f  t h e  
d e s i g n  t e a m  a n d  t h e  e n v i r o n m e n t  w i t h i n  
w h i c h  t h e y  f u n c t i o n .  
S S M  A N D  C O S T  M A N A G E M E N T  
S Y S T E M S  
T h e  s p e c i f i c  o b j e c t i v e  o f  t h e  r e s e a r c h  w a s  
t o  e s t a b l i s h  a n d  e x a m i n e ,  f r o m  a  
h u m a n i s t i c  p e r s p e c t i v e ,  t h e  p e r c e p t i o n s  
a n d  i n t e r - r e l a t i o n s h i p s  b e t w e e n  t h e  k e y  
p a r t i c i p a n t s  t o  t h e  c o s t  m a n a g e m e n t  
s y s t e m  a n d  t h e i r  r e s u l t a n t  i m p a c t  o n  t h e  
a b i l i t y  o f  t h e  d e s i g n  t e a m ,  a n d  m o r e  
s p e c i f i c a l l y  t h e  q u a n t i t y  s u r v e y o r ,  t o  
a c h i e v e  t h e  c l i e n t ' s  n e e d s  a n d  o b j e c t i v e s .  
R e s u l t s  
S t a g e s  1  a n d  2  
S t a g e s  1  a n d  2  o f  t h e  r e s e a r c h  w e r e  
c o n c e r n e d  w i t h  t h e  d e v e l o p m e n t  o f  a  
v e r b a l  ' r i c h  p i c t u r e '  o f  t h e  m a n a g e m e n t  o f  
t h e  d e s i g n  t e a m .  T h i s  r i c h  p i c t u r e  i s  a i m e d  
a t  r e p r e s e n t i n g  p i c t o r i a l l y  a l l  t h e  r e l e v a n t  
i n f o r m a t i o n  a n d  r e l a t i o n s h i p s  i n  t h e  
s i t u a t i o n  u n d e r  i n v e s t i g a t i o n  ( P a t c h i n g ,  
1 9 9 0 ) .  P i l o t  i n t e r v i e w s  w e r e  u n d e r t a k e n  
w i t h  t h r e e  a r c h i t e c t u r a l  p r a c t i c e s ,  t h r e e  
q u a n t i t y  s u r v e y i n g  p r a c t i c e s ,  t h r e e  c l i e n t  
o r g a n i s a t i o n s  a n d  t h r e e  c o n t r a c t i n g  
o r g a n i s a t i o n s  w h o  a r e  a c t i v e l y  i n v o l v e d  i n  
t h e  c o n s t r u c t i o n  i n d u s t r y  i n  S o u t h  A f r i c a .  
T h e  i n t e r v i e w e e s  w e r e  a s k e d  t o  c o m m e n t  
o n  t h e  r o l e  o f  t h e  i n d i v i d u a l  m e m b e r s  o f  
t h e  d e s i g n  t e a m  a n d  o n  t h e i r  p e r c e p t i o n s  
a s  t o  t h e  f a c t o r s  a f f e c t i n g  t h e  t e a m ' s  a b i l i t y  
t o  m e e t  t h e  c l i e n t ' s  n e e d s .  I n t e r e s t i n g l y ,  
t h e  q u a n t i t y  s u r v e y o r s  c o l l e c t i v e l y  a s  a  
g r o u p  c o m m e n t e d  t h a t  t h e  q u a n t i t y  
s u r v e y o r ,  c l i e n t ,  a r c h i t e c t  a n d  e n g i n e e r  a r e  
a l l  ' c o m m i t t e d  t o  d e l i v e r i n g  t h e  p r o j e c t  
w i t h i n  b u d g e t ' .  I n  c o n t r a s t ,  t h e  
a r c h i t e c t u r a l  g r o u p  a r g u e d  t h a t  ' t h e  
e n g i n e e r  i s  n o t  a  p a r t  o f  t h e  d e s i g n  t e a m  i n  
t e r m s  o f  m e e t i n g  t h e  c l i e n t ' s  n e e d s ' .  
I n t e r e s t i n g l y ,  t h e  c l i e n t  g r o u p  i n d i c a t e d  
t h a t  o n e  o f  t h e  l a r g e s t  c o n t r i b u t i n g  f a c t o r s  
f o r  t h e  d e s i g n  t e a m ' s  i n a b i l i t y  t o  m e e t  t h e i r  
n e e d s  i s  t h e  ' a t t i t u d e  o f  t h e  q u a n t i t y  
s u r v e y o r  i n  t e r m s  o f  h a v i n g  n o  d i r e c t  r i s k s  
a s s o c i a t e d  w i t h  t h e  p r o j e c t ' .  I t  i s  a l s o  
n o t e w o r t h y  t h a t  t h e  c o n t r a c t o r  g r o u p  
i n d i c a t e d  t h a t  ' v a l u a b l e  c o s t  r e l a t e d  
i n f o r m a t i o n  c a n  b e  p r o v i d e d  b y  t h e  
c o n t r a c t o r  d u r i n g  t h e  d e s i g n  s t a g e '  a n d  
t h a t  t h i s  i s  o n e  o f  t h e  m a j o r  r e a s o n s  f o r  
d e s i g n  t e a m ' s  i n a b i l i t y  t o  m e e t  t h e  c l i e n t ' s  
n e e d s .  
A s  a  r e s u l t  o f  t h e  p i l o t  i n t e r v i e w s ,  a  
p r o v i s i o n a l  s y s t e m  b o u n d a r y  w a s  d r a w n  
a r o u n d  t h e  q u a n t i t y  s u r v e y o r ,  a r c h i t e c t ,  
c l i e n t  a n d  e n g i n e e r  a s  w i t h i n  t h e  t r a d i t i o n a l  
p r o c u r e m e n t  s y s t e m  t h e y  c o m p r i s e  w h a t  i s  
k n o w n  a s  t h e  ' d e s i g n  t e a m ' .  
T h e  A u s t r a l a s i a n  J o u r n a l  o f  C o n s t r u c t i o n  E c o n o m i c s  a n d  B u i l d i n g  [ V o l  7  ,  N o  2 1  1 9  
Stage 3 
In this stage, 'root definitions' were 
constructed for the relevant human activity 
systems identified in Stages 1 and 2. The 
root definition is intended to encompass 
the main properties of the system under 
examination and is defined in terms of the 
CATWOE mnemonic, where: C = 
customer (people affected by the system); 
A = actor (people participating in the 
system); T = transformation (the 
transformation carried out by the system); 
W = Weltanschauung (worldview); 0 = 
owner (the person who could stop the 
activity of the system); E = environment 
(the wider system within which the system 
being reviewed falls). 
During this stage a root definition (RD) for 
each stakeholder to the cost management 
system is formulated . Following the 
compilation of the RD's for each of the 
stakeholders the analyst draws all 
viewpoints together and formulates a RD 
for the overall system. Hence, the RD for 
the overall cost management system was 
identified as being: "The cost management 
process is a client-owned system, staffed 
by professionals (architects, quantity 
surveyors, engineers and clients) which 
plans and organises the delivery of a 
building to the clienf'. 
In other words, the system manages the 
delivery of the client's needs and 
objectives i.e., time, cost and quality, in 
terms of facilitating design, maintaining the 
cost budget within the time constraints 
allowed, and operates according to the 
principles laid down by the professional 
institutions, the national building 
regulations and the local authority 
planning requirements. 
Stage 4 
Conceptual models for each of the 
stakeholders were developed on the basis 
of each RD during Stage 4. The purpose 
of the conceptual model is to clearly set 
out the task defined in the RD. Based on 
the conceptual model developed for each 
of the stakeholders, the analyst is able to 
develop an overall conceptual model that 
encompasses all stakeholders 
'worldviews' of the cost management 
system. For the sake of brevity, only the 
overall conceptual model is documented in 
the paper. The overall conceptual model 
developed for the Root Definition stated 
above is provided in Fig. 1. 
The activities needed to achieve the 
overall RD (the cost management process 
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is a client-owned system, staffed by 
architects, quantity surveyors, engineers 
and clients, which plans and organises the 
delivery of a building to the client) as 
depicted in Fig .1 would be: client defines 
needs; client appoints the professional 
team; the professional team determines 
the client's needs; the team develops the 
brief; the team prepares the design and 
evaluates the cost, time and quality 
aspects of the d,esign proposal; the team 
either complies with the client's 
requirements in terms of time, cost and 
quality, or the design team develop design 
further; the client monitors and controls the 
effectiveness of the system in achieving 
value for money in terms of balancing 
time, cost and quality. 
Stage 5 
Stage 5 of the SSM process requires the 
comparison of the stakeholder conceptual 
models and the overall conceptual model 
developed in Stage 4 with what is exists in 
reality. The purpose of this comparison is 
to identify potential problem areas within 
the cost management system. This 
exploration involved further discussions 
and interviews with participants to the 
problem area and observations of the 
problem situation itself in order to establish 
if the activities represented in the models 
exist in reality. Participants were leading 
practitioners in each respondent group 
identified by the initial root definition, 
namely: architects, clients, quantity 
surveyors and engineers. Each of these 
participants was asked to comment on any 
other potential stakeholders to the cost 
management system, where a stakeholder 
is defined as any person who 'has an 
affect on' or 'is affected by' the system 
under investigation (Patching, 1990). As a 
result further participants to the cost 
management system were identified, 
namely: contractors, town planners, land 
surveyors and project managers. 
Client discussions - The discussions held 
with client organisations active within the 
construction industry revealed that they 
perceive the cost management system as 
a service provided by the design team, 
namely: the client, architect, quantity 
surveyor, engineer and interestingly the 
contractor, that entails a number of 
activities for example: cost control , cost 
budgeting and cost assessment of the 
project i.e., it is a cost management 
service that is provided by the design 
team. This is in contrast to what is 
suggested in the literature on the theory of 
cost planning and control which argues 
t h a t  t h e  p u r p o s e  o f  t h e  c o s t  m a n a g e m e n t  
s y s t e m  i s ,  f i r s t l y ,  t o  p r o v i d e  t h e  c l i e n t  w i t h  
v a l u e  f o r  m o n e y ,  s e c o n d l y ,  t o  a c h i e v e  a  
b a l a n c e  o f  e x p e n d i t u r e  b e t w e e n  t h e  
v a r i o u s  p a r t s  o f  t h e  b u i l d i n g  a n d ,  l a s t l y ,  t o  
k e e p  e x p e n d i t u r e  w i t h i n  t h e  a m o u n t  
a l l o w e d  b y  t h e  c l i e n t  ( F l a n a g a n  a n d  T a t e ,  
1 9 9 7 ) .  M o r e o v e r ,  i n  r e a l i t y ,  c l i e n t s  
p e r c e i v e  t h e  c o n t r a c t o r  t o  b e  a  p a r t  o f  t h e  
d e s i g n  t e a m ,  w h e r e a s  i n  t h e o r y  t h e y  a r e  
e x c l u d e d  f r o m  t h i s  r o l e  i n  t h e  d e s i g n  
p h a s e  o f  t r a d i t i o n a l  p r o j e c t  p r o c u r e m e n t .  
F u r t h e r m o r e ,  t h e  c l i e n t s  i n t e r v i e w e d  
e x p r e s s e d  d i s s a t i s f a c t i o n  w i t h  t h e  
a p p a r e n t  i n a b i l i t y  o f  t h e  d e s i g n  t e a m  t o  
p r o v i d e  a c c u r a t e  e s t i m a t e s  o f  t h e  c o s t  o f  
b u i l d i n g  a n d  t h e i r  l a c k  o f  a p p r e c i a t i o n  f o r  
t h e  r i s k  a n d  u n c e r t a i n t y  i n v o l v e d  i n  
b u i l d i n g  w o r k  ( s e e  P e a r l  e t  a l . ,  2 0 0 3  a n d  
B o w e n ,  1 9 9 3 ) .  
A r c h i t e c t  d i s c u s s i o n s  - T h e  d i s c u s s i o n s  
h e l d  w i t h  a r c h i t e c t s  h i g h l i g h t e d  t h a t  t h e y  
p e r c e i v e  c o s t  m a n a g e m e n t  a s  a  s y s t e m  
t h a t  p r o v i d e s  t h e  c l i e n t  w i t h  a  f i n a n c i a l l y  
v i a b l e  p r o p e r t y  i n v e s t m e n t .  T h i s  i s  i n  
c o n t r a s t  t o  w h a t  i s  d o c u m e n t e d  i n  t h e o r y  
( B o w e n ,  1 9 9 3 ) .  V i a b i l i t y  s t u d i e s  w e r e  v e r y  
l o w  d o w n  o n  t h e  l i s t  o f  p r i o r i t i e s ,  w h i c h  
f r o m  t h e  a r c h i t e c t ' s  p e r s p e c t i v e  w o u l d  v i e w  
t h e  c o s t  m a n a g e m e n t  s y s t e m  a s  
f a c i l i t a t i n g  t h e  d e s i g n  p r o c e s s  a n d  n o t  
e n s u r i n g  t h e  c l i e n t  o f  a  f i n a n c i a l l y  v i a b l e  
p r o p e r t y  i n v e s t m e n t .  O n c e  a g a i n ,  a s  w i t h  
t h e  c l i e n t s  t h e m s e l v e s ,  a r c h i t e c t s  b e l i e v e  
t h a t  t h e  c o n t r a c t o r  i s  a  p a r t  o f  t h e  d e s i g n  
t e a m  a n d  h a s  a  v a l u a b l e  r o l e  t o  p l a y  i n  
f a c i l i t a t i n g  t h e  d e s i g n  t e a m ' s  a b i l i t y  t o  
m e e t  t h e  c l i e n t ' s  n e e d s  a n d  o b j e c t i v e s .  
T h e  a r c h i t e c t s  i n t e r v i e w e d  d i d ,  h o w e v e r ,  
c r i t i c i s e  t h e  c o s t  m a n a g e m e n t  s y s t e m  f o r  
' s t e m m i n g '  e n t h u s i a s t i c  d e s i g n  p h i l o s o p h y  
a n d  b e l i e v e d  t h a t  t h e  m a i n  r e a s o n  f o r  t h i s  
w a s  p r i m a r i l y  d u e  t o  t h e  q u a n t i t y  
s u r v e y o r ' s  f a i l u r e  t o  u n d e r s t a n d  t h e  
p u r p o s e  o f  t h e  c o s t  m a n a g e m e n t  s y s t e m .  
M o r e o v e r ,  t h a t  t h e  r e a s o n  f o r  t h i s  i n a b i l i t y  
t o  s e r v i c e  t h e  n e e d s  o f  t h e  a r c h i t e c t  w a s  
d u e  t o  t h e  q u a n t i t y  s u r v e y o r  n o t  
u n d e r s t a n d i n g  t h e  c l i e n t ' s  n e e d s  a n d  
o b j e c t i v e s ,  f i r s t l y ,  i n  t e r m s  o f  t h e  
i n f o r m a t i o n  c o n t a i n e d  i n  t h e  b r i e f ;  
s e c o n d l y ,  i n  t e r m s  o f  b a l a n c i n g  t i m e ,  c o s t  
a n d  q u a l i t y ;  a n d  t h i r d l y ,  i n  t e r m s  o f  t h e  
a r c h i t e c t ' s  n e e d  m e e t  t h e  c l i e n t ' s  t i m e ,  
c o s t  a n d  q u a l i t y  r e q u i r e m e n t s  i n  t h e i r  
d e s i g n  s o l u t i o n s .  B o w e n  e t  a l .  ( 1 9 9 9 )  
f o u n d  e v i d e n c e  o f  d e s i g n  t e a m  m e m b e r s  
d i s p l a y i n g  l i t t l e  e f f o r t  a t  e m b r a c i n g  t h e  
b u i l d i n g  o b j e c t i v e s  o f  t h e  c l i e n t .  C l e a r l y ,  
t h i s  p e r c e p t i o n  h e l d  b y  t h e  a r c h i t e c t ,  o f  t h e  
q u a n t i t y  s u r v e y o r  o n l y  m a n a g i n g  t o  ' s t e m '  
e n t h u s i a s t i c  d e s i g n  p h i l o s o p h y ,  c a n  c r e a t e  
i n t e r - p e r s o n a l  c o n f l i c t  w i t h i n  t h e  d e s i g n  
t e a m  a s  t o  t h e  r o l e  a n d  p u r p o s e  o f  t h e  
q u a n t i t y  s u r v e y o r  w i t h i n  t h e  d e s i g n  t e a m ,  
a n d  m o r e  s p e c i f i c a l l y ,  t h e  c o s t  
m a n a g e m e n t  s y s t e m .  
Q u a n t i t y  s u r v e y o r  d i s c u s s i o n s  - T h e  
d i s c u s s i o n s  h e l d  w i t h  t h e  q u a n t i t y  
s u r v e y o r s  h i g h l i g h t e d  t h a t  t h e y  p e r c e i v e  
t h e  c o s t  m a n a g e m e n t  s y s t e m  t o  b e  a  
s y s t e m  t h a t  p r o v i d e s  t h e  p r o f e s s i o n a l  
s u p p o r t  n e e d e d  b y  t h e  c l i e n t  i n  o r d e r  t o  
p r o v i d e  t h e  c l i e n t  w i t h  a  f i n a n c i a l l y  v i a b l e  
p r o p e r t y  i n v e s t m e n t  i n  t e r m s  o f  a c h i e v i n g  
a  b a l a n c e  b e t w e e n  t i m e ,  c o s t  a n d  q u a l i t y .  
O n c e  a g a i n ,  a s  w i t h  t h e  d i s c u s s i o n s  h e l d  
w i t h  t h e  c l i e n t s  a n d  t h e  a r c h i t e c t s ,  t h e  
e n v i r o n m e n t  i d e n t i f i e d  i n  w h i c h  t h e  c o s t  
m a n a g e m e n t  s y s t e m  o p e r a t e s  w a s  s e e n  
t o  b e  t h e  s a m e .  I n t e r e s t i n g l y ,  t h e  q u a n t i t y  
s u r v e y o r s  i n t e r v i e w e d  p e r c e i v e  
t h e m s e l v e s  a s  b e i n g  t h e  p r i n c i p a l  a g e n t  o n  
t h e  p r o j e c t  a n d ,  i n  m a n y  w a y s ,  r e s e n t  t h e  
t r a d i t i o n a l  r o l e  p l a y e d  b y  t h e  a r c h i t e c t  a s  
p r i n c i p a l  a g e n t .  T h i s  p e r c e p t i o n  o f  
t h e m s e l v e s  h a s  t h e  p o t e n t i a l  t o  
e x a c e r b a t e  i n t e r - p e r s o n a l  c o n f l i c t  b e t w e e n  
t h e  a r c h i t e c t  a n d  t h e  q u a n t i t y  s u r v e y o r  i n  
t h a t  t h e y  b o t h  b e l i e v e  t h e m s e l v e s  t o  b e  
m a n a g i n g  t h e  d e s i g n  t e a m  a n d  t h e  
d e l i v e r y  o f  t h e  c l i e n t ' s  n e e d s  a n d  
o b j e c t i v e s  i n  t e r m s  o f  t i m e ,  c o s t  a n d  
q u a l i t y .  T h e  q u a n t i t y  s u r v e y o r s  i n t e r v i e w e d  
a l s o  b e l i e v e d  t h a t  t h e  q u a n t i t y  s u r v e y o r  i s  
a p p o i n t e d  t o o  l a t e  i n  t h e  p r o j e c t  t o  p r o v i d e  
a n  e f f e c t i v e  c o s t  m a n a g e m e n t  s e r v i c e  f o r  
t h e  c l i e n t  a n d  i s  t h e r e f o r e  u n a b l e  t o  e n s u r e  
t h e  f i n a n c i a l  v i a b i l i t y  o f  t h e  p r o p e r t y  
i n v e s t m e n t .  T h i s  f u r t h e r  i n h i b i t s  t h e i r  a b i l i t y  
t o  m e e t  t h e  c l i e n t ' s  n e e d s  a n d  o b j e c t i v e s  
i n  t e r m s  o f  t i m e ,  c o s t  a n d  q u a l i t y .  O n e  
c o m m e n t  t h a t  a r o s e  o u t  o f  t h e  d i s c u s s i o n s  
w a s  t h e  g e n e r a l  p e r c e p t i o n  a m o n g  
q u a n t i t y  s u r v e y o r s  t h a t  c l i e n t s  t e n d  t o  s e t  
u n r e a l i s t i c  b u d g e t s .  R e s e a r c h  h a s  
i n d i c a t e d  t h a t  c l i e n t s  a r e  n o t  a l w a y s  
k n o w l e d g e a b l e  w i t h  r e g a r d  t o  d e s i r e d  
g o a l s  i n  t e r m s  o f  b u d g e t  l i m i t s ,  b u i l d i n g  
f u n c t i o n a l i t y  a n d  d e s i r e d  r a t e  o f  r e t u r n  
( B o w e n  e t  a l . ,  1 9 9 9 ) .  
E n g i n e e r  d i s c u s s i o n s  - T h e  d i s c u s s i o n s  
h e l d  w i t h  t h e  e n g i n e e r s  r e v e a l e d  t h a t  t h e y  
p e r c e i v e  t h e  c o s t  m a n a g e m e n t  s y s t e m  
p u r e l y  a s  a  c o s t  c o n t r o l  s y s t e m ,  e x a c t l y  i n  
l i n e  w i t h  w h a t  i s  d o c u m e n t e d  i n  t h e  
l i t e r a t u r e .  T h e  e n g i n e e r s  i n t e r v i e w e d  f e l t  
t h a t  q u a n t i t y  s u r v e y o r s  a n d ,  m o r e  
s p e c i f i c a l l y ,  t h e  c o s t  m a n a g e m e n t  s y s t e m  
f a i l s  t o  t a k e  i n t o  a c c o u n t  t h e  e n g i n e e r i n g  
a s p e c t s  o f  a n y  c o n s t r u c t i o n  p r o j e c t .  
F u r t h e r m o r e ,  t h e y  b e l i e v e  t h a t  t h e r e  i s  a  
g e n e r a l  l a c k  o f  a w a r e n e s s  o n  t h e  p a r t  o f  
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quantity surveyors as to the importance of 
cost planning and control in the design 
team and in terms of achieving the client's 
needs and objectives in terms of time, cost 
and quality. Another interesting factor that 
arose out of the discussions with the 
engineers was that they perceive the land 
surveyor and the town planner to be a part 
of the design team. Moreover, that these 
professionals have an impact on the cost 
management system and therefore on the 
team's ability to achieve the client's needs 
and objectives and therefore achieve a 
balance between time, cost and quality. As 
a result of the engineers identifying the 
land surveyor and the town planner as 
being a part of the team, discussions were 
held with these two groups to determine 
their perceptions of the cost management 
system .. 
Contractor discussions - The contractors 
interviewed identified a wish to move away 
from the traditional manner in which 
buildings are procured i.e., the traditional 
building procurement system. They 
believe that they should be involved in the 
design process as they have the potential 
to provide meaningful input to the client in 
terms of the priceability and buildability of 
the building. The contractors further 
criticised the inability of the architect to 
ensure the efficient running of the project 
and did not think that the architect should 
be appointed as the principal agent. They 
believed that the role of principal agent 
should be left to the project manager or 
quantity surveyor. As before, this different ~ 
perception of the role of the quantity 
surveyor within the design team and the 
cost management system, has the 
potential to create inter-personal conflict 
between members of the design team in 
the attainment of the client's needs and 
objectives in terms of time, cost and 
quality. Due to the fact that the contractor 
had identified the project manager as 
having an impact on the cost management 
system, further discussions were held with 
project managers as to their perceptions of 
the management of the design team and 
cost management system. The contractors 
criticised the failure on the part of quantity 
surveyors to have sufficient 
understanding/knowledge of the physical 
construction process that occurs after the 
acceptance of the tender in the traditional 
building procurement process. As a result 
of this lack of understanding, contractors 
believe that the quantity surveyor is unable 
to provide an accurate cost estimate of the 
building for the client and therefore 
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question their ability to accurately meet the 
client's cost requirement. 
Town planner discussions - The town 
planners interviewed generally did not 
criticise the cost management system, but 
did, however, feel that the professional fee 
structures for services rendered should be 
altered to reflect the amount of work that is 
undertaken during the design stages of the 
project, usually 'on risk' by all the 
professionals involved in the design team. 
Land surveyor discussions The 
discussions held with the land surveyors 
identified that they perceive the cost 
management system as being a system 
that provides the client with a financially 
viable property investment. The land 
surveyors criticised the cost management 
system for being unable to meet the 
client's requirements, in terms of time, cost 
and quality, primarily due to the lack of 
communication between the members of 
the design team involved on a project. 
Empirical research supports this 
contention (Bowen, 1993). Additional 
reasons cited for the failure of the cost 
management system to meet the client's 
needs and objectives were seen to be the 
existing professional fee structures and 
the fact that cognisance is not taken by the 
design team of the elements of risk and 
uncertainty that are inherent in property 
investment. 
Project manager discussions - The project 
managers interviewed perceive the cost 
management system as a rigid process 
that has developed historically and one 
which does not allow for the complex 
nature of the design process and the 
interactions between members of the 
design team. In addition, the negative 
perceptions that exist between the 
members of the design team of each 
other's role in the design team and their 
respective roles in the delivery of the 
client's needs and objectives in terms of 
time, cost and quality (role ambiguity - see 
Bowen et al., 1999), severely inhibits the 
team's ability to meet the client's needs 
and objectives. The cost management 
system is, however, seen as being an 
essential service that is provided by the 
design team to the client to ensure the 
financial viability of the project. 
Furthermore, the project managers argued 
for the early appointment of the quantity 
surveyor on the project, the removal of 
trade bills of quantities, and the removal of 
the use of the traditional building 
procurement system in the construction 
industry. 
T h i s  p h a s e  o f  t h e  r e s e a r c h  p r o j e c t  
h i g h l i g h t e d  t h e  i n c r e a s e d  n u m b e r  o f  
p a r t i c i p a n t s  t o  t h e  c o s t  m a n a g e m e n t  
s y s t e m  a n d  t h e  c o m p l e x i t y  o f  t h e  
e n v i r o n m e n t  i n  w h i c h  t h e s e  p a r t i c i p a n t s  
a r e  e x p e c t e d  t o  a C h i e v e  t h e  c l i e n t ' s  n e e d s  
a n d  o b j e c t i v e s .  T h i s  f a c i l i t a t e d  t h e  
d e v e l o p m e n t  o f  a  r e v i s e d  s t a k e h o l d e r  r o o t  
d e f i n i t i o n ' s  a n d  s u b s e q u e n t l y  t h e  o v e r a l l  
r o o t  d e f i n i t i o n  f o r  t h e  c o s t  m a n a g e m e n t  
s y s t e m .  H e n c e ,  t h e  R D  f o r  t h e  c o s t  
m a n a g e m e n t  s y s t e m  i n  t h e  ' r e a l  w o r l d '  i s :  
A  c l i e n t - o w n e d  s y s t e m ,  s t a f f e d  b y  a  
t e a m  o f  p r o f e s s i o n a l s  ( c l i e n t ,  
a r c h i t e c t ,  q u a n t i t y  s u r v e y o r ,  e n g i n e e r ,  
c o n t r a c t o r ,  l a n d  s u r v e y o r ,  t o w n  
p l a n n e r  a n d  p r o j e c t  m a n a g e r )  w h i c h  
p l a n s ,  o r g a n i s e s ,  m a n a g e s  a n d  
d e l i v e r s  a  f i n a n c i a l l y  v i a b l e  p r o p e r t y  
i n v e s t m e n t  t o  t h e  c l i e n t .  T h e  s y s t e m  
m a n a g e s  t h e  d e l i v e r y  o f  a  c o s t  
m a n a g e m e n t  s e r v i c e  t o  t h e  c l i e n t ,  
a r c h i t e c t  a n d  e n g i n e e r  a n d  o p e r a t e s  
w i t h i n  a n  e n v i r o n m e n t  g o v e r n e d  b y  
u n c e r t a i n t y  a n d  c h a n g e .  
O n c e  a g a i n  i n d i v i d u a l  s t a k e h o l d e r  
c o n c e p t u a l  m o d e l s  w e r e  c o n s t r u c t e d  f r o m  
t h e  r o o t  d e f i n i t i o n s  a n d  a n  o v e r a l l  
c o n c e p t u a l  m o d e l  f o r  t h e  c o s t  
m a n a g e m e n t  s y s t e m  w a s  d e v e l o p e d .  T h e  
o v e r a l l  c o n c e p t u a l  m o d e l  f o r  t h e  c o s t  
m a n a g e m e n t  s y s t e m  i s  d e p i c t e d  i n  
F i g u r e  2 .  
T h e  a c t i v i t i e s  c o n t a i n e d  i n  t h i s  c o n c e p t u a l  
m o d e l  o f  t h e  ' r e a l  w o r l d '  w o u l d  b e :  c l i e n t s  
d e f i n e  t h e i r  n e e d s  i n  t e r m s  o f  t h i s  p r o j e c t ;  
c l i e n t  a p p o i n t s  t h e  d e s i g n  t e a m  w h o  a r e  t o  
m a n a g e  a n d  d e l i v e r  t h e s e  n e e d s ;  t h e  
d e s i g n  t e a m  m u s t  c l e a r l y  i d e n t i f y  a n d  
e s t a b l i s h  t h e  c l i e n t ' s  n e e d s ;  t h e  a r c h i t e c t  
a n d  t h e  e n g i n e e r  d e v e l o p  d e s i g n  
a l t e r n a t i v e s ;  t h e  q u a n t i t y  s u r v e y o r  
d e t e r m i n e s  t h e  c o s t  o f  t h e  d e s i g n  
p r o p o s a l ;  t h e  q u a n t i t y  s u r v e y o r  a n d  t h e  
c l i e n t  d e t e r m i n e  t h e  e x p e c t e d  r a t e  o f  
r e t u r n  o n  t h e  p r o j e c t ;  t h e  a r c h i t e c t  a n d  
e n g i n e e r  f u r t h e r  d e v e l o p  t h e  d e t a i l  d e s i g n ;  
t h e  q u a n t i t y  s u r v e y o r  m a n a g e s  t h e  c o s t  o f  
t h e  d e s i g n ;  t h e  d e s i g n  t e a m  o r g a n i s e  a n d  
m a n a g e  t h e  p r o j e c t  a n d ,  l a s t l y ,  t h e  d e s i g n  
t e a m  d e l i v e r  a  c o s t  m a n a g e m e n t  s e r v i c e  
a n d ,  u l t i m a t e l y ,  a  f i n a n c i a l l y  v i a b l e  
p r o p e r t y  i n v e s t m e n t .  
T h e  d e v e l o p m e n t  o f  t h e  a b o v e  c o n c e p t u a l  
m o d e l  o f  t h e  c o s t  m a n a g e m e n t  s y s t e m  
a l l o w s  f o r  t h e  r e a l  w o r l d / s y s t e m s  w o r l d  
c o m p a r i s o n  a n d  t h e  i d e n t i f i c a t i o n  o f  
p o t e n t i a l  c h a n g e s  t o  t h e  c o s t  m a n a g e m e n t  
s y s t e m .  
S t a g e s  6  a n d  7  
S t a g e  6  o f  t h e  S S M  p r o c e s s  i s  a i m e d  a t  
i d e n t i f y i n g  a n d  d e c i d i n g  o n  t h o s e  c h a n g e s  
t h a t  m a y  b e  m a d e  t o  t h e  c o s t  
m a n a g e m e n t  s y s t e m  i n  o r d e r  t o  f a c i l i t a t e  
i t s  e f f e c t i v e  f u n c t i o n i n g  i n  t h e  a c h i e v e m e n t  
o f  t h e  c l i e n t ' s  n e e d s  a n d  o b j e c t i v e s .  I n  
t e r m s  o f  t h e  i n v e s t i g a t i o n  o f  t h e  c o s t  
m a n a g e m e n t  s y s t e m ,  a s  d e p i c t e d  i n  F i g s .  
1  a n d  2 ,  r e s p e c t i v e l y ,  a n d  a n  a n a l y s i s  o f  
t h e  c o n c e p t u a l  m o d e l s ,  t h e  f o l l o w i n g  
i m p l e m e n t a b l e  c h a n g e s  w e r e  i d e n t i f i e d .  
A t t i t u d i n a l  c h a n g e s  - T h e s e  c h a n g e s  
p e r t a i n  t o  p e o p l e s '  p e r c e p t i o n s  o f  t h e  c o s t  
m a n a g e m e n t  s y s t e m  a n d ,  t h e r e f o r e ,  
f a c i l i t a t e  t h e  i n t r o d u c t i o n  o f  s t r u c t u r a l  a n d  
p r o c e d u r a l  c h a n g e s  t o  t h a t  s y s t e m .  T h e  
a t t i t u d i n a l  c h a n g e s  i d e n t i f i e d  b y  t h e  
a n a l y s t  v i a  t h e  a p p l i c a t i o n  o f  S S M  t o  t h e  
c o s t  m a n a g e m e n t  s y s t e m  a r e  h e  a c t i v i t i e s  
c o n t a i n e d  i n  t h i s  c o n c e p t u a l  m o d e l  o f  t h e  
' r e a l  w o r l d '  w o u l d  b e :  c l i e n t s  d e f i n e  t h e i r  
n e e d s  i n  t e r m s  o f  t h i s  p r o j e c t ;  c l i e n t  
a p p o i n t s  t h e  d e s i g n  t e a m  w h o  a r e  t o  
m a n a g e  a n d  d e l i v e r  t h e s e  n e e d s ;  t h e  
d e s i g n  t e a m  m u s t  c l e a r l y  i d e n t i f y  a n d  
e s t a b l i s h  t h e  c l i e n t ' s  n e e d s ;  t h e  a r c h i t e c t  
a n d  t h e  e n g i n e e r  d e v e l o p  d e s i g n  
a l t e r n a t i v e s ;  t h e  q u a n t i t y  s u r v e y o r  
d e t e r m i n e s  t h e  c o s t  o f  t h e  d e s i g n  p r o p o s a l ;  
t h e  q u a n t i t y  s u r v e y o r  a n d  t h e  c l i e n t  
d e t e r m i n e  t h e  e x p e c t e d  r a t e  o f  r e t u r n  o n  
t h e  p r o j e c t ;  t h e  a r c h i t e c t  a n d  e n g i n e e r  
f u r t h e r  d e v e l o p  t h e  d e t a i l  d e s i g n ;  t h e  
q u a n t i t y  s u r v e y o r  m a n a g e s  t h e  c o s t  o f  t h e  
d e s i g n ;  t h e  d e s i g n  t e a m  o r g a n i s e  a n d  
m a n a g e  t h e  p r o j e c t  a n d ,  l a s t l y ,  t h e  d e s i g n  
t e a m  d e l i v e r  a  c o s t  m a n a g e m e n t  s e r v i c e  
a n d ,  u l t i m a t e l y ,  a  f i n a n c i a l l y  v i a b l e  
p r o p e r t y  i n v e s t m e n t .  
T h e  d e v e l o p m e n t  o f  t h e  a b o v e  c o n c e p t u a l  
m o d e l  o f  t h e  c o s t  m a n a g e m e n t  s y s t e m  
a l l o w s  f o r  t h e  r e a l  w o r l d / s y s t e m s  w o r l d  
c o m p a r i s o n  a n d  t h e  i d e n t i f i c a t i o n  o f  
p o t e n t i a l  c h a n g e s  t o  t h e  c o s t  m a n a g e m e n t  
s y s t e m .  
S t a g e s  6  a n d  7  
S t a g e  6  o f  t h e  S S M  p r o c e s s  i s  a i m e d  a t  
i d e n t i f y i n g  a n d  d e c i d i n g  o n  t h o s e  c h a n g e s  
t h a t  m a y  b e  m a d e  t o  t h e  c o s t  
m a n a g e m e n t  s y s t e m  i n  o r d e r  t o  f a c i l i t a t e  
i t s  e f f e c t i v e  f u n c t i o n i n g  i n  t h e  a c h i e v e m e n t  
o f  t h e  c l i e n t ' s  n e e d s  a n d  o b j e c t i v e s .  I n  
t e r m s  o f  t h e  i n v e s t i g a t i o n  o f  t h e  c o s t  
m a n a g e m e n t  s y s t e m ,  a s  d e p i c t e d  i n  F i g s .  
1  a n d  2 ,  r e s p e c t i v e l y ,  a n d  a n  a n a l y s i s  o f  
t h e  c o n c e p t u a l  m o d e l s ,  t h e  f o l l o w i n g  
i m p l e m e n t a b l e  c h a n g e s  w e r e  i d e n t i f i e d .  
A t t i t u d i n a l  c h a n g e s  - T h e s e  c h a n g e s  
p e r t a i n  t o  p e o p l e s '  p e r c e p t i o n s  o f  t h e  c o s t  
m a n a g e m e n t  s y s t e m  a n d ,  t h e r e f o r e ,  
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facilitate the introduction of structural and 
procedural changes to that system. The 
attitudinal changes identified by the 
analyst via the application of SSM to the 
cost management system are: 
• greater clarity is required among 
members of the design team with 
respect to the fundamental purpose of 
the cost management system; 
• there is a need for increased 
understanding between members of 
the design team with respect to what 
services the cost management system 
can provide to the client and the 
design team in meeting the client's 
needs and objectives in terms of time, 
cost and quality; 
• recognition is needed in the industry at 
large as to who is involved i.e., has a 
'stake' in the delivery of the cost 
management system. Those identified 
by the interview process were: 
architects, clients, contractors, 
engineers, land surveyors, project 
managers, quantity surveyors and 
town planners; 
• greater understanding is required as to 
the role and purpose of the 
participants in the cost management 
system and their perceptions of the 
process itself. Moreover, clarity with 
respect to the role of the cost 
management system in the 
construction industry is required; 
• there is a need for greater 
understanding with respect to the 
needs and objectives of the clients of 
the construction industry and a 
realisation that meeting those needs 
and objectives is the raison d'etre of 
the design team; 
• there is a need for increased 
understanding of the role of the 
engineering aspects in the design and 
the impact that they have on meeting 
the client's needs and objectives in 
terms of time, quality and cost; 
Structural changes - Structural changes 
relate to the tasks involved in, and the role 
responsibilities of, the participants to the 
cost management system. Those 
structural changes identified are: 
• identification of all participants to the 
design team is required at the outset 
of the project. Those identified are the: 
client, architect, quantity surveyor, 
project manager, engineer, contractor, 
land surveyor and town planner; 
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• all participants to the design team 
must be appointed at the outset of the 
project i.e. , inception; 
• the roles and responsibilities of all 
participants to the , cost management 
system need to be identified and 
stated at the outset of the project; 
• management structures indicating 
lines of communication, roles and 
responsibilities need to be defined. 
Procedural changes - These changes 
relate to the process and work activities 
involved in the cost management system. 
The procedural changes identified are: 
• all the participants to the design team 
must be appointed and actively 
involved in the project from the 
inception stage; 
• the client must appoint one clearly 
defined 'team leader', who is then 
responsible for the management of the 
design team; 
• the professional fee scales must be 
changed to reflect the amount of work 
that is being undertaken by the design 
team prior to the physical construction 
process. 
CONCLUSIONS 
At this point the research has yielded a list 
of culturally feasible and systemically 
viable changes. These changes are 
related to the intrinsic sociological, 
behavioural and attitudinal aspects of the 
cost management system i.e., they are 
'soft' issues. Soft systems methodology 
has served to provide insight into those 
issues inherent in the construction industry 
as a whole in South Africa, and more 
specifically, the process of cost planning 
and control. The research documented in 
this paper has served to emphasise the 
importance of an understanding of the 
socio-cultural and socio-political factors 
inherent in the design team as a 
temporary management structure. 
Moreover, it has forced a recognition of 
the conflict that may arise within the 
design team as a result of differing 
perceptions between participants to the 
process of cost planning and control. 
Having established that in practice these 
'human' issues do have an impact on the 
overall cost management system, it was 
unclear as to how these desired changes 
would be implemented in practice. More 
specifically, it was unclear as to vyhat 
influence these changes would have on 
the cost management system, the role of 
t h e  q u a n t i t y  s u r v e y o r ,  a n d  t h e  a b i l i t y  o f  t h e  
d e s i g n  t e a m  t o  m e e t  t h e  c l i e n t ' s  n e e d s  
a n d  o b j e c t i v e s  i n  t e r m s  o f  t i m e ,  c o s t  a n d  
q u a l i t y .  C o n s e q u e n t l y ,  f u t u r e  r e s e a r c h  
w o u l d  n e e d  t o  t e s t  t h e  p o t e n t i a l  i m p a c t  t h e  
i n t r o d u c t i o n  o f  t h e s e  ' c h a n g e s '  w o u l d  h a v e  
o n  t h e  c o s t  m a n a g e m e n t  s y s t e m .  
I t  c a n  b e  c o n c l u d e d  t h a t  t h e  s y s t e m i c  
a p p r o a c h ,  a l t h o u g h  n o t  t h e  p a n a c e a  f o r  a l l  
t h e  i n d u s t r y ' s  p r o b l e m s ,  d o e s  p r o v i d e  
m e a n i n g f u l  i n s i g h t  i n t o  t h e  s o c i o l o g i c a l  
c o m p l e x i t i e s  i n h e r e n t  i n  t h e  d e s i g n  t e a m  
a s  a  t e m p o r a r y  m a n a g e m e n t  s t r u c t u r e .  
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